A thermodynamic assessment of the AI-Cu-Mg ternary system is presented. The Gibbs energies for the liquid and solid solution phases were modeled using the Redlich-Kister polynomial and the Wagner-Schottky model represented by the compound-energy formalism. The model parameters were obtained after fitting to previously critically assessed experimental phase diagram and thermodynamic data available in the literature. The thermodynamic functions and phase diagram calculated using the model parameters describe quite well the known experimental information. The complete set of Gibbs energies for all phases appearing in this system enables the calculation of thermodynamic values as a function of composition and temperature even for those ranges where no experimental information is available.
Introduction
The present thermodynamic assessment of the A1-Cu-Mg system has been carried out within the framework of the European joint research project COST 507. The aim of this project is to reduce considerably the major experimental effort required in the development of new light alloys by providing a thermodynamic database for alloy design that facilitates relatively inexpensive and rapid calculation of the phase constitution to be expected in a particular multicomponent alloy under defined operational conditions. The stored data relate to a broad range of A1, Ti, and Mg alloys for which thermodynamic calculations can be carried out to obtain detailed, technically important data with respect to, for example: 9 Liquidus and solidus temperatures 9 Solid-state phase transformation temperatures 9 Stable and metastable phase equilibria 9 Crystallization paths for equilibrium and nonequilibrium cooling conditions 9 Nature and amounts of precipitated phases 9 Enthalpy effects associated with phase transformations
The integrated experimental measurement and critical assessment work carried out during Round 2 of COST 507 relates to a number of different alloy categories based on six key systems. Four of the key systems are: 9 A1-Mg-Mn-Fe-Si with Cu, Cr, Ti, and C as additional alloy components 9 AI-Mg-Si-Cu with Fe and Ni as additional alloy components 9 A1-Zn-Cu-Mg with Zr, Cr, Si, and rare earth metals as additional alloy components 9 AI-Li-Cu-Mg-Zr with H as an additional alloy component These alloys have applications ranging from cans, spaceframes, extrusions, and castings to automobiles and aerospace.
Examination of this list of key systems shows that A1-CuMg is a major subsystem in all four cases. Its critical evaluation is thus essential for a full description and understanding of the phase constitution in many alloy categories. Nevertheless, the task of full key system evaluation is so great that it necessitates the close interaction of many laboratories carrying out different aspects of the measurement and evaluation work. Examples of the cooperative investigation of other ternary systems in the above list relate to A1-Si-Zn (Ref 1) and AI-Mg-Si (Ref 2). Clearly, in such joint projects where many partners are contributing to the final database, it is essential that compatibility in data description and in phase modeling be maintained by all those participating. Without such compatibility, it would be impossible to combine the individual subsystems for calculations relating to multicomponent alloys. 
Available Experimental Data for the AI-Cu-Mg System

Binary Subsystems
Complete assessments of the binary systems A1-Cu Table 1 summarizes binary phase names used in the present work.
Ternary System
Phase Diagram Data. A comprehensive survey of the phase equilibria in the A1-Cu-Mg system has been carried out by Prince and Effenberg (Ref 6) . These authors point out that the equilibria are complex and not fully understood, with four well-defined, but several less-well-defined, ternary phases governing the solid-state phase equilibria. The Q phase is based on the formula Al7Cu3Mg6 and is near-stoichiometric. The S phase is based on the formula A12CuMg and is also nearstoichiometric. The V phase has a small region of homogeneity based on A1-Cu exchange and has the formula A15Cu6Mg 2. S, V, and Q have been described assuming the distinct stoichiometric composition given. On the other hand, the ternary T and Laves phases show large ranges of homogeneity, which must be reproduced by the modeling used. The homogeneity range of the T phase may be described by the formula (AlxCUl_x)a9Mg32, (0.76 < x < 0.91) with a slight deviation of Mg toward the Mg-rich comer.
A series of Laves phases lie along the section at XM~ = 0.333. ~'l is based on the Cu2Mg binary Laves phase, but with substitution of A1 for Cu to form a solid-solution range. Further replacement of Cu by A1 results in the formation of the k 2 Laves phase with the MgNi 2 structure. This also has a small range of homogeneity. On moving further along the section atXMg = 0.333, the 3"3 Laves phase is formed with the MgZn2-type structure. This phase also has a small homogeneity range.
It is important to note here that the T, V, and Laves phases extend into the quaternary system A1-Cu-Mg-Zn. In modeling these phases in the A1-Cu-Mg ternary, it is therefore important to envisage the possibility of inclusion of Zn into the different lattice descriptions. This is done for the T and Laves phases, for which quantitative experimental information is available, but not for the V phase, because the available experimental data are insufficient to allow it.
The temperatures and compositions for invariant reactions evaluated by Prince and Effenberg were used as selected experimental data for the present evaluation, but additional information contained in Ref 3 and 10 to 15 was also incorporated.
